Isolation of plasma membrane from amphibian epidermis: evidence for a basal-to-apical charge and activity gradient.
Aqueous two-phase partition and preparative free-flow electrophoresis were used in series to isolate the plasma membranes of amphibian epidermis. Fractions obtained by two-phase partition were 40-fold enriched in a K+-stimulated, ouabain-inhibited, p-nitrophenylphosphatase relative to the total homogenate and based on morphology were representative isolates of all epidermal cells together. Small mucosal granules and mucin aggregates were the primary contaminants. Based on activities of marker enzymes, contents of mitochondria, Golgi apparatus and endoplasmic reticulum were low (0.15 that of total homogenate) or absent. When plasma membranes isolated by aqueous two-phase partition were subjected to preparative free-flow electrophoresis, they were distributed toward the anode in a series of fractions of increasing net negative charge, sialic acid content and specific activity of the K+-stimulated, ouabain-inhibited, p-nitrophenylphosphatase reminiscent of the activity gradient from base to apex for frog epidermis observed from cytochemical investigations. The most electronegative fractions nearest the anode and to the left of the main protein peak were enriched in both sulfate groups and thick membranes of the stratum corneum. A fraction migrating less toward the anode and to the right of the main protein peak contained hemidesmosomes together with the lowest enrichments of sialic acid, sulfate and the phosphatase. The results suggest that the plasma membranes isolated from mixed cell populations, such as those encountered in epidermal homogenates, may be resolved by free-flow electrophoresis according to cell type of origin following activity gradients present in the original tissue. Additionally, the findings provide independent biochemical confirmation of a base-to-apex gradient of transport (ATPase) activity associated with the plasma membranes of cells of the different strata of the amphibian epidermis.